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Abstract 
Due to the popularity of computers and internet, different kinds of computer viruses were created by hackers or cyber criminals,
and it caused great damage to the society, like: The lost of great amount of money, and the leak of personal information. It has
become important to teach students know more about computer virus. This study analyzed the current status of elementary school 
ICT (Information and Communication Technology) textbooks in Taiwan, and analyzed ICT teachers’ opinions about the 
importance of integrating the content of computer virus into ICT textbooks. The result showed that the issue of computer virus 
did not mention much in the related textbooks in Taiwan, and many related issues were not included. Besides, through analyzing 
the opinions from ICT teachers, most of the teachers considered that it was important to integrate the content about computer 
virus into ICT textbooks. 
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1. Introduction 
Recently, more and more computer viruses were created by hackers and cyber criminals (Bissett, 2000), and the 
channels like, E-mail, instant messenger etc were usually used to spread the computer virus. It really caused lots of 
damage to our society, like: The lost of money, and the leak of personal information. According to a survey of 
enterprise in America, it showed that in 2005 the damage caused by computer virus reached 1.4 billion U. S. dollars 
(Computer Economics, 2006). A survey showed that the students would fear and hate the computer virus because 
the virus destroyed their computer system. Besides, students also have high Curiosity about computer virus. It 
showed that the computer virus interrupted students’ life, and students had the need to know computer virus more 
(Liu, 2007). 
In Taiwan, many textbook publishers and teachers designed instructional materials for ICT (Information and 
Communication Technology) curriculums. However, in Taiwan, elementary school students do not have many 
computer courses every week (one course a week, 40 minutes for each course), and it is impossible to teach 
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everything in the limited time. Therefore, it would be important to select important issues for instructors to teach in 
the computer courses. Therefore, in this study, 23 ICT textbooks in Taiwan were analyzed, and ICT teachers’ 
opinions about what kinds of content about computer virus was important and should put into ICT textbooks was 
collected.
2. Literature review 
2.1. The relations between information security and computer virus 
The term, computer virus, was proposed by Frederick Cohen in 1983 (Dwan, 2000). The definition of computer 
virus was a kind of program which can infect other programs by modifying them, and damaged the whole 
information system (Cohen, 1994). OECD (organization for economic co-operation and development) in 2002 
proposed nine principles for information security: Awareness, responsibility, response, ethics, democracy, risk 
management. The principles stressed that all people were responsible for the information security, and should be 
aware of the need for information security, and knew how to act timely to prevent and respond to information 
security incidents (OECD, 2002). Roblyer (2006) listed ten important issues about technology uses in education, and 
one of the issues was about virus and hacking. It showed that the knowledge about computer virus was an important 
part in information education. 
In Taiwan, textbooks were the most common instructional materials in the classrooms, and they were an 
important channel where the students learned knowledge about information security. Besides, because the 
elementary schools in Taiwan offer ICT courses for the third or higher grades students, it showed it was important to 
introduce knowledge about computer or other ICT technology to elementary school students. In view of this, in this 
study, the researchers analyzed the elementary school ICT textbooks in Taiwan, and tried to figure out the what kind 
of content about computer virus, and how much content about computer virus were integrated into elementary 
school ICT textbooks in Taiwan.  
Besides, how to select suitable learning material for students is an important issue, and developing evaluative 
indicators is a way to help the teachers or parents to filter the learning materials. Liu and Lin (2009) through Delphi 
method collected opinions from a group of experts, and develop a set of evaluative indicators of computer games. In 
elementary school, teachers always stand at the first line of educational field, and are familiar with the students and 
the need of the curriculum. Therefore, in this study, the opinion of the teachers about the importance of integrating 
the content of computer virus into ICT textbooks would be collected and analyzed to figure out what kinds of issue 
of computer virus did teachers consider important.  
3. Research questions 
1. What is the current status of the development of ICT textbooks of computer virus? 
2. What is the opinion about the importance of the issue of computer virus in ICT textbooks from elementary school 
ICT teachers? 
4. The analysis of content about computer virus in ICT textbooks in Taiwan 
In order to realize the status of ICT textbooks in Taiwan, twenty-three ICT textbooks were analyzed. After 
analyzing the coverage of different issues of computer virus in ICT textbooks, the result showed that among the six 
dimensions, the prevention of computer virus received most attention, and nearly half of the ICT textbooks included 
this kind of content (Table 1). This phenomenon reflected the need of the society to get rid of the disturbance from 
computer virus, and the knowledge about how to prevent their computer system from being infected by computer 
virus was the most direct way to deal with the problem. 
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Table 1. The coverage of different issues of computer virus in ICT textbooks
Dimensions Percentages 
Definition of computer virus  34.8%   (8/23) 
Characteristics of computer virus 8.7%   (2/23) 
Category of computer virus  30.4%   (7/23) 
Spread of computer virus  26.1%   (6/23) 
Damage of computer virus  34.8%   (8/23) 
Prevention of computer virus  47.8%  (11/23) 
After analyzing the number of concepts of computer virus included in ICT textbooks, it showed that more than 
50% of the textbooks did not include any content about computer virus (Table 2). It meant that in Taiwan many 
textbook publishers did not sense the necessity and importance of integrating the content about computer virus into 
ICT textbooks.  
Table 2. The number of concepts of computer virus included in ICT textbooks
Number of concepts of computer virus Percentage 
No any concept 52.2% 
One to three concept 26.1% 
More than three concepts 27.1% 
After analyzing the percentage of the content about computer virus in the ICT textbooks, the result showed that only 
in one ICT textbook the the percentage of the content about computer virus was higher than 9%; in 8 ICT textbooks 
the percentages of the content about computer virus were between 1% to 8%; in 14 ICT textbooks the percentages of 
the content about computer virus were lower than 1%. The result indicated that there were not much content were 
included in the ICT textbooks. Although the computer virus affect the society, but still not many textbook publishers 
pay attention to this issue. The possible reason was that the issue of computer virus emerged recently, and it was a 
relative new topic comparing to other information education topics. Therefore, few content about computer virus 
were included into ICT textbooks. 
5. The ICT teachers’ opinions about the importance of the issue of computer virus in ICT textbooks
5.1. Participants 
In this study, there were 76 elementary school information teachers in northern Taiwan filling the questionnaires. 
Among the filled questionnaires, 75 questionnaires were valid, and one questionnaire was invalid. Among the 
information teachers, 53 teachers were male (70.7%), and 22 teachers were female (29.3%). About the age of the 
information teachers, there were 23 (30.7%) teachers between 31 to 35 years old; 28 (28.0%) teachers were between 
26 to 30 years old; 2 teachers were under 25 years old. About the teaching experience of the information teachers, 9 
teachers were with more than 10 years teaching experience (12%); 23 teachers with 6 to 9 years teaching experience 
(30.67%); 43 teachers were with less than 5 years teaching experience (57.33%). 
5.2. Evaluative indicators 
After reviewing the studies about ICT textbooks and analyzing the ICT textbooks in Taiwan, six kinds of content 
about computer virus were concluded. The six categories were definition of computer virus, categories of computer 
virus, characteristics of computer virus, spread channel of computer virus, damage from computer virus, and 
prevention of computer virus.  
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The scale was designed in five-point Likert scale style. The value of Cronbach’s Ƞ could used to examine the 
reliability of scales. The values of Cronbach’s Ƞof different dimensions and whole scale were higher than .70, and 
it showed that the scale had good reliability (Table 3).
Table 3. The reliability of the evaluative indicators
Dimensions  Items Cronbach’s Į
Definition of computer virus  3 .808 
Characteristics of computer virus 5 .895 
Category of computer virus  5 .802 
Spread of computer virus  2 .859 
Damage of computer virus  4 .768 
Prevention of computer virus  7 .892 
Total 26 .935 
Besides, in this study, three information experts were invited to revise the questionnaire. After the researchers 
designed the items of the questionnaire, the questionnaire was sent to the three information experts for revision. 
During the revision process, the experts provided their suggestions about the content of the questionnaire to the 
researchers, and the researchers revised the questionnaire according to the experts’ suggestions. 
5.3. Outcome 
In this section, the information teachers’ opinions about the importance of different content of computer virus in 
ICT textbooks were analyzed. The means of the six dimensions were all higher than 3 (Table 4), and it showed that 
ICT teachers considered it was important to integrate the issue of computer virus into information education 
textbooks. Besides, the dimension, prevention of computer virus, got the highest score, and it showed that the 
information teachers considered that this issue was the most important. 
Table 4. The means of the six dimensions of evaluative indicators
Dimensions Mean 
Definition of computer virus  3.85 
Characteristics of computer virus 4.01 
Category of computer virus  4.07 
Spread of computer virus  4.17 
Damage of computer virus  3.81 
Prevention of computer virus  4.32 
In the dimension, definition of computer virus, and the scores that the five items got were higher than 3. The 
result showed that teachers considered that in the dimension, the definition of computer virus, the content about the 
basic definition of computer virus was most important. The possible reason was that the teachers considered that the 
knowledge of the basic definition of computer virus was the fundamental knowledge of computer virus, and it was 
the most important. 
In the dimension of characteristics of computer virus, the item, the spread of computer virus, got the highest score 
(Mean= 4.23, SD= .71), and it showed that the teachers considered the knowledge about the spread of computer 
virus was most important. 
In the dimension of categories of computer virus, the item, the computer virus infecting email and the attached 
file (Mean= 4.39, SD= .59), got the highest score, and it showed that the teachers considered that realizing the 
computer virus infecting email and the attached file was most important.  
In the dimension, the spread of computer virus, the item, computers connecting internet have higher possibility 
infected by computer virus, got the highest score (Mean= 4.21, SD= .74), and it showed that the teachers considered 
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that to know the computers connecting internet have higher possibility infected by computer virus was most 
important.  
In the dimension, the damage of computer virus, the item, the symptom of infected computer system, got the 
highest score (Mean=4.20, SD= .74), and it showed that the teachers considered that knowledge about the symptom 
of infected computer system was most important for students. 
In the dimension, the prevention of computer virus, the item, it could prevent the attack from computer virus by 
not opening unknown files, got the highest score (Mean= 4.59, SD= .60), and it showed that the teachers considered 
that knowledge about the harm from opening unknown files was most important for students. 
6. Conclusion and Discussion 
Although the computer virus affected the society, and became an important issue, in Taiwan, the ICT textbooks 
was still lack of the content about computer virus. The result of the study revealed that in Taiwan many textbook 
publishers did not sense the importance of integrating the content about computer virus into ICT textbooks. Besides, 
the result also showed that there were not much content were included in the ICT textbooks. This finding was 
similar to other information security study (Prichard & MacDonald, 2004).  
Moreover, the result showed that most of the teachers considered that it was important to integrate the issues of 
computer virus into ICT textbooks, and it indicated that the ICT teachers sensed the importance of integrating the 
content about computer virus into ICT textbooks. Therefore, in the future, more content about computer virus should 
be included into ICT textbooks, and the teachers should teach more knowledge about computer virus to the students.  
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